Intrauterine growth restriction (IUGR) programs neurodevelopmental impairment and long-term neurological morbidities. Neurological morbidities in IUGR infants are correlated with changes hippocampal volume. We previously demonstrated that IUGR alters hippocampal cellular composition in both neonatal and juvenile rat pups in association with altered hippocampal gene expression and epigenetic determinants. PPAR␥ signaling is important for neurodevelopment as well as epigenetic integrity in the brain via the PPAR␥-Setd8-H4K20me 1 axis and Wnt signaling. We hypothesized that IUGR would decrease expression of PPAR␥, Setd8, and H4K20me 1 in juvenile rat hippocampus. We further hypothesized that reduced PPAR␥-Setd8-H4K20me 1 would be associated with reduced Wnt signaling genes Wnt3a and ␤-catenin, and wnt target gene Axin2. To test our hypothesis we used a rat model of uteroplacental insufficiencyinduced IUGR. We demonstrated that PPAR␥ localizes to oligodendrocytes, neurons and astrocytes within the juvenile rat hippocampus. We also demonstrated that IUGR reduces levels of PPAR␥, Setd8 and H4K20me 1 in male and female juvenile rat hippocampus in conjunction with reduced Wnt signaling components in only male rats. We speculate that reduced PPAR␥ and Wnt signaling may contribute to altered hippocampal cellular composition which, in turn, may contribute to impaired neurodevelopment and subsequent neurocognitive impairment in IUGR offspring.
Introduction
Intrauterine growth restriction (IUGR) occurs when a fetus fails to reach optimal growth potential in utero. In developed countries, IUGR frequently occurs secondary to maternal hypertensive disorders and uteroplacental insufficiency. Insults such as IUGR, which occur during developmentally plastic periods, program neurodevelopmental impairment and long-term neurological morbidities (Geva et al., 2006; von Beckerath et al., 2013) .
In IUGR infants, neurological impairments include both short and long-term cognitive disabilities evident as early as 2 years of age and persisting beyond school entry (Sung et al., 1993) . Longterm neurological morbidities in IUGR infants are correlated with changes in brain connectivity and reduced volume of the hippocampus, a brain region key for the formation of certain types of memory (Olton et al., 1978; Morris et al., 1982; Zola-Morgan et al., 1986; Batalle et al., 2012; Padilla et al., 2014) . However, mechanisms for the programming of neurodevelopmental impairment in IUGR are not well understood.
In order to understand the mechanisms driving the programming of neurodevelopmental impairment following IUGR, our group utilizes a rat model of uteroplacental insufficiency induced IUGR. In our model, IUGR results from multiple components including nutrient restriction and hypoxia. We previously demonstrated that IUGR rat pups have cognitive impairment as adults (Caprau et al., 2012) . We also demonstrated that IUGR alters hippocampal cellular composition in both neonatal and juvenile rat pups (Schober et al., 2009; Fung et al., 2012) . Importantly, alterations in cellular composition are accompanied by changes in both hippocampal epigenetic determinants and changes in hippocampal gene expression (Ke et al., 2006 (Ke et al., , 2010 (Ke et al., , 2011 . Our previous results suggest that IUGR disrupts pathways regulating hippocampal phenotype, epigenetics and gene expression in the rat.
An important pathway unexplored in the IUGR rat hippocampus is the peroxisome proliferator-activated receptor gamma (PPAR␥) pathway. PPAR␥ is a transcription factor that belongs to the PPAR http://dx.doi.org/10.1016/j.ijdevneu.2014.07.008 0736-5748/© 2014 ISDN. Published by Elsevier Ltd. All rights reserved.
